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(54) OPTICAL COUPLING STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical coupling 
structure that facilitates optical coupling between an optical fiber 
and a waveguide through a little adjustment of the optical axis and 
that also improves mechanical strength of the joint part. 
SOLUTION: The base plate 20 of the optical waveguide is formed 
with a first total reflection surface 24 on the end at an inclination 
of 45° to the optical axis direction of the waveguide 21 . The 
optical fiber 10 is formed with a second total reflection surface 12 
at an inclination of 45° similarly to its optical axis direction. The 
optical fiber 10 is arranged along the upper face of the base plate 
20 of the waveguide and fixed so that the center position of the 
second total reflection surface 12 comes immediately above that 
of the first total reflection surface 24 of the waveguide 21. The 
light waves L1 made incident to the optical fiber 10, after totally 
reflected on the second total reflection surface, enter the first 
total reflection surface 24 of the waveguide 21. Then, the light 
waves LI are totally reflected on the first total reflection surface 
24 and propagated to the waveguide 21. Thus, the optical fiber 10 
and the waveguide 21 are optically coupled. 
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50 0, ^aiK©tH»KJ:*«fe*5ltf*ci:tf4^. 
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[0 0 4 8] MftLrm 1 3tit««^T 
ttv Xttlflfik Ytt (SS) fifa, 0 x (XM@ts) 7^ 
Ip], 0y (YNmts) ^©fMfilRltCO^T, )t7 7 
^^^Ill^T^ofco LfrLfttfS, 31 1© 
tlflTtt, 7t7 7^/^l 0t4, ft*f}£&g1£2 0© 

±ifit»3<k9fc:BBSti*. ftoT, B2fc*1\ Y 
i&73l&l*>cJ:tfe x77lRl<D7t7 7-i'Al OOJtWKfitt, 

1 2 0>tiiC*SiaHtU 0y£lfllfcft77-f/<l 0£ 
@ls**Tt, #77^1 0Hmm2 1 tOM 10 
G$mm<tLto\ ftoT, 0y73lnJ©ft77^Ai 
0©ftf41Slk*gi:ft3o *©*§£> gUOMMBM 

*5j;tf0 z73lfi!OH-373lRlT'-r€yfci6, #77^1 0 

[0 0 4 9] ft77-M 1 0©iJffit4, ft*l&g8 
S«2 0fc»3 *5fcElStU Li^fOiBli 
9J7 0T*@£*tiSo fct, ft77^i Ofcft£& 
B»fii2 0i:OS«aJ{±, SftKtfifU 
fil±T3o 20 

[0050] £e>tc, ±T©asio3tK%si*'ra«:i: 
©asgtio, 8h©£si*®2 At'%2<D£.fittm\ 

2 l t4, JIH^^y K12 2T?$*)ffl3:tlTV3 0 ft 

§ C ft < , 2 1 SCfc &T* 30 

[0051] tzzx\ mw&ftt, xzbvmifc 

fcftlA, 

[0 0 5 2] ~7J, ±fEH 1 ©*«Ug«TI4, ^771- 
*\01tmW&Z 1 MTtft^i^fcESUctf, 
7t77^/U OtftWmz 1 £t4, W?ft<Tfcfr 

wt> ftyyfrti otmn&&2 1 iiftv 40 

¥ffT'ftt>«S©^£«®tcoi>TIjyf§tSo 
[0 0 5 3] 0 414, ^77-TAl O-tf&M&Z 1 

ft® y ?m££2nT^z>m£<Dffi%£mm*t 

m&Zo ftfc, 0 4 (a) l4M^)fl££$)i©-gp£ 
WO^THteWaHT**), 04 (b) 14, 04 

(a) ©v^ria*»5afeaK3He^«fifio±iiiBnf* 

5 0 ftfc\ 04 (b) -ptt, IK0MWc-r^/ci6tc^ 
77^1 0*J:tf3tt*aMl2 1 tW©gpn a nf4ilfBg2tt 
TV>3 0 HUs 04£#!!SLT, 3^«Jifco^Tlli 

50 



#m 2 0 0 2 - 2 3 0 0 4 
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[0 0 5 4] HuaifclTOc, ^«&%2 1 ©31 1 ©££ 

i*85 2 4tt, y&fimz i<Dmufammcma = 

4 5° T'fg&LT^So 7^7 7^1 0 ©3! 2© 

S/3 = 45° "P«ttLT^*. ±ES6 1 0*8»B«rt* 
14, ^77-YAl 0*Kmm2 1 fcJpfffcEBLfefc 
ft, *77^1 014, 7&§)ffi82 l©g±fcEg?n 
TVfc„ 04£*5t^T, )t77^1 0(4, ft#$S§2 

1014, ±a2Sl©*fifi«8ltlRl«K:, 3!2©££|fffi 
1 2©fii>ftBtf, 7frS$S§2 1 ©H 1 ©£Klfffi2 4 

■6, ft77^1 0t4, H2©£K3tEl 2 ©^£$4 
LT, ±E* 1 ©^SSff^©feB^P», 0 yHfalcft 

gPS.t ttH-©#fiS^#*f* LT, ^©Plfflftf&BMg 
[0 0 5 5] ^©fciKCO^TMtSo 04 

tfe^r, ±123? i ©^simii:iwi^^)t77Y/^ i o 
fcAjwsnfcftsu H4, S2©^ss*®i 2-c-mm 

?%„ KtfLL H4, 1ffim&2 1©^1©^K 

W®2 4tcA»-T5o ^tc, t^SL U4, SlO^EIf 
ffif2 4 7±R«U )t«fiK2 il©4:^ 
K LT, ^77-r^l 0i:^j?SS§2 1 
nSo £©4;5£, )t77-r^l 0i:^#iSK2 1 i: 

t4, 3 FffTa<Tt*«w«iffl , r*cfcAi«-ptao 

[0 0 5 6] ft*3, ^ 1 ©^SIff»^§^a^iiT- 
14, £lfc<fctf£2©£KI*ffi2 4;fe<fctfl 2©ftga 
fe.fctfjS^, ±fc{c4 5° KIKLft, ^©/cft, Tfei^L 

7t2f^SS2 0(0^77 K12 1 h^SStiBii 

fc % i <o±mmz 4t%2 <D±mm 1 2 t<D^m 

tSStftS. fitoT, %l<D±mffiZ4t.%Z<D£ 

^*»/M8»CT't5o Lfttfot, ftJga:fc<fct//?£4 
5° fc-rsctlckDx 3t7 7^1 0<b7t#j^SS2 1 

[0 0 5 7] L^Lft*^, ±!E©<fc9ft1M£Jr#L 
fti^tt, |g l feJ:tfS2©^SStffi2 4*54:0* l 2 
©ftlga*54:U*j3^, 4 5 0 &fl©ftfifc"S£LTt>fr 
St>ft^, ttTttt, mife«fctf»2©±KWiB2 4fe 
<ktfl 2^gafe4D'/i^ 45° ttM-©ftSt»JE 

ircmsvytBsmmic-D^xmwtZa ft^, 05 

14, SKftfifcS^Lfc«^©3te|g^«lii©flI»fffi^ai 
It'^S, gI5p a n«aco^Tt4, Bu5ELfc02©^fl6}g 
ili: ISI^Tfe 5 ©?, IBJ-gPStc l4H-©#»g^*^ 
LT, ^©PiffflftliB^tBSf §0 J-XT, H5*#8SL 



(8) 
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T£ 0 

[0 0 5 8] gSfcfcl^T, %Sl<D±mm2 4©$g 
a (4, ftmi&&2 1 (Omm^tn 1 , ft%<Dmtir&*n 
2ttZ>t, 
cos«>n2/n 1 

ttffifctmimfeznz, tit, %2<D±mmi 2 

©ft®/? (4, 37 1 l<D]6WftZn3ttZt, 
cos^n 2/n 3 

10 

a + |3 = 9 0° 

[0 0 5 9] #(C, ft77lVU 0^%9tt8(2 1 £© 
-OW ofi % )ti»ifiKSfi2 0O±aitje9«fc-5K:EH 

$fc, *77^/M 0(4, %Z<D£&$m\ 2t>\ ftW 
MSSS1S2 0©±iIifc8LTftft/Jfc45«fc3fcEllS 
ft, AO, fg2©££ftffil 2*HY«^TIqI CffcfaS 20 
ft*8a£&2 0£Kft£|q|) tiRKcfc^fcffig^n 
5o M£77-Otl 0(4, f©l2(O^Iffil 2 

<o*A>mt>\ mm 2 1 ©n 1 <o±mm 2 4 ©* 
^ffiioiiifreEiiw^ziKriqifc-fnfetaitE 

SSSS2 0O±ffi*6)t»KB2 1 
hfcfSi:, &ltw(4, 
w=(r + h)/tan2a 

T?&3 0 ££U 5t77f7<l 0(4, SWIwtfiEOflO 

WiSit-mismztbL, $mwi?$i<Dm<Dt%£i&+ 30 

Ztt^flRlte-f 6 LTlEg£ft3o 
[0 0 6 0] H5fcfcV»T, ft7 7^1 
ft, 37l.l*e«LT#fe3tt»L ltt, 37 1 lOf 
2©£Sftffil 2T*££8ff<S« *©&, mm 1 (4, 
Fl 3^77F! 2 2t£iIi®U tt*K»2 
l©&l©£KWiB2 4K:AS**5. #(£, ftjfcL 1 
(4, % 1 O^E»iB2 4T?±S»U 7t#^2 1 Kfi 

urrso coj^fci/c, 7^7 7-r/u ot7t»attS2 

[00 6 1] cW^t, £lj3<fctf£2©£E#jii2 40 
4fccfctfl 2©ftga:fc < fctf|S£4 5° W^©ftgfc|8 

S§2 l cfcfc J; 9, *«W*jgffl-r5 

[ 0 0 6 2 ] % 1 ©^fig^lT'ti, ft 7 7 

otftm^m i i:©ft*s£#, a^BBicaa^fcrs 

Tabic, 1&7<<K\ 0(4, 2l2©££ftffil 2©<W> 
ffiltf, JtW»K2 l ©H l ©££3«fffi2 4 ©ffofiS 
©B±fcfc5J:9K:EII;£ftfco ft77lV*l 
0i:ftap$Sg2 l £©ft^(cfg&£ft<5PI»£M'>S 50 



^12 0 02-2 300 4 
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#zc£ic&*). %7 74>^ \ shimmz i 

©^ssffi2 4t^2©^sitsi 2t<D<mm&*. 
mh{mfrt>mtz**%tzmz. ft77^i o#, m 
ft©x& zn&zwe zfifafc&Mzikz. %l 

T, %174*\ 0(4, BM%imm&4>&£&?tck 
C3T'El£ft3 0 £©£?(;:, ft77-i7U Okit^ 

m2 1 t&m%mm'j>micmm&zftr& 

^77^1 0(4, *#»Ba«2 0tBU^©^j£T'@ 
^?tiSCi:T\ ft«««ffi*fi*fcft£S«lff&Sl 

[0 0 6 3] ft77^1 0£, {£#,©»£ 

H^frt*) tum-m (mmti t s <t ? 1 1 
rt<fci\ -r&fr-^ fts«&s§2 ncfti/c, ft77^ 

m 02\ ffift©K«/£tt»il**, 7t77Y^l 0© 

^i)!ifeg*sijpt§c cnicioT, ft77^mot 
fc*»tta2 1 £tf)fc|g££ti-57fti?Stf, jKgft^ 

[oo64] (^2 ©^imi) 0 6 -0 8 a, 
©^ 2 ox^tticffis^^MjB^rea?ft<&. * 

43, H6 (a) ttm2©^fifi^C^5^^ig©E 

saTSfp, H6 (b) immK&£M'M<DmmmT°& 
%o mm. 06 (a) ©Kffic-c' d^*»5 

[0 0 6 5] H6Kfe^T, %2<D$mBmT'lt, %1 
7-TA1 0©^2©^SIffil 2(DMiC77-f^y 
hffil 4#JM£nT^5o H8t*^T, 

(4, mi©^aiUg«fcl^«T**S©T\ IrF— gi5^tCt±(WJ 
-©#!8fr*f£ttLT, *0«aB4KW**et*. 
[0 0 6 6]^, )t77^^1 0t43»J677-f^ > 

1 0 ©H 2 ©±SMffi 1 2 ©ftS»m, s 

«yh*tiSo cnt^oT, 7t77-r^i oo» 
(4, 77i'^yni 4*«?n^o u©7^^^y 

hffil 4(4, ?gl©££3tffi2 4 0)9c&gk774* 
y hffil 4fc*ra-TiS±t-^[S«Sj:i:^ ft7 7 
-f/^i 0©zift^(pi©7^f4ill^Wri-5/-cfe^^t 

6nfcjBT-*So fcT, §£s(4, 77^^ V hffil 

77^/^1 o*»z«i^t)iettiifi*n8J:dicHSs 

n§o CCT% )£77^1 0©¥S^r, ftiSteS&S 



(9) 

15 

W.2 0<D±Mfrt>ftMfc&2 1 ©f*Mj£T*©^£h t 
t&£, S£s(4, 

s=| (r/s i n 2 /?) - (h/s i n 2 a) \ 
ttt 0 tfc matsktf(S-hm^4 5° ©Ji£(4, 
s= | r-h | 

£&3 0 r>htt%t, ft77^i Ot4, 

^©!&2©£Mfffil 2©«gfl^ il(7)<fc9^ffg 
Zftfcm s fclW^T* -y h £ft3„ r < h 

[0 0 6 7] ft77-f^l 0tmfc®gfo2 0 10 
£©{M£btf££fcc>^T £<, 0 8 
#77^1 014, ftj|$ESg$2 0©±ffifcfc9cfc7 
^ES^n^o tel8 0©®8 He, 7U*y 
hffil 4££fl©£Kltffi2 4©ftiOg£:£, Ztt^F 

*©& ft7r^ l 014, ^l©3»ii£ITO;:x 
IS*JJ:D*0 z ©&7^o^T7ft$PSI2ti, Tt^^SS 
Sfi2 0(c^ij7 OTS^ti^o 
[0 06 8] CHX\ 5£sl4, 77^^>Ml 4t 

-r^i ojvzuKriRUoeniBisns.fc^fcsssnT 

^5. 77^^ yaffil 4fc±E5fc«Ba5gt* 

H-¥ffi±{c-^$-&§i: v ft77l7*l OcDZlft^fo) 
©ftttfBSti:*gfcft«. *©IS£, ^ 1 O^SHBIIfc 
is^xmn-horc, xtt* z$fifc<£t/e z?}|p]©ff3 

tffl z75ft©sf27J[R]t&3 0 $oT, #77^*1 0 

[0 0 6 9] fcfc, ffl&<Dm\T*\t. r>h**ftfcb 30 
T> *77-T/M 0©gl2©££&fffil 2fC, 
>hffil 4tfRtt&n«0!**Lfe„ -/3, r<h©li 

t>%, imw$mfaz ot±, 1 ©£gf«2 4 © 

hffijWRtfftn*. *LT, )t77^1 0f4, Tt^S 
B«S2 0©±jefcJ&9J:5K:EH?ti«o teH 
8 0©ffi8 It, H2©££Uffil 2©5fctt}a$£, fti* 40 

<h©«£T-t>, ft7 7^7*1 0OZ|&7JlRl©7fellfiiSS 
[00 7 0] ($3©£fiS0Bt8) H9fc<fctfg|l Otiu 
3„ &4b\ 09f4, Stt©£ffl^lCfl&ft|$gtt&© 50 
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{Blffi0T*;fc5„ 111 014, i^7BS&*8iI©Effi©!¥Sffl 
0T'&3 O WT, 09*5j;tf01 0£#MLT, 113© 

[00 7 1] 09fc<fctf0 1 Ofcfcl^T. ft$&SSS4£ 

2o©±gwc«\ «7 7^i Qtam&mm on 
im&tmt&B&K.* &M2 5twi$tiT\i*Zo *n 

[0 0 7 2] #fC, 7ftS)gS§gl£2 0fcKtt6tlfc*» 
2 5tO^T^-r§o 09&<fctf01 Ott^T, £ 
ff§2 5©$£ul4, 7fr»$S§2 l^e>3tS¥»»S(S20 
©±ffi*T'©ffi««fct)'J^3S:^j£ti:S^SnS«, Tfcfe 

*>, m2 5<Dmutt. m2 5tmm2 1 

©±jBt*tt«*J»2 5©ffiSti, )t#SSS2 1 fcttb 
T^I4H^^n/c^77^^ 1 0*V 7t#iSSgS1S2 0 

tmmt^m±icm^n^ a t&t>*>. m2 5 

[0 0 7 3] f77^1 0t)teSfeS§S«2 0 

^©ffis^to^ffifco^T^-rso 01 otfc^ 

S^tl-So C©ttx ^77^/N'10t±, ^P2 5fc^ 

£ t £W4s»)&A/z*^s. *©^ s i ommmt 

mfflC. )t7 7^10tt Zttfe«fctfe z(D&Xmc 
©K, )t77^1 0 4:*S2 5fc©K{c^Htfifea® 

*o$Htt, s*§iJ7 0T-^s*<ai6e.n?.o 

[0 0 7 4] CCT\ ^P2 5ti, 7tttP^?nfc7t7 

r-f/^ i ot\ mmmm otm&rizmiK. 

^tbmtbtlZ^Zo 6£oT, ^77^/^ 1 0(4, 

2 5fctt$Di&€y<fc3KESSft5£, 7t77-r/n0 

©XfS7J|B]©^llfillt4^gi:^§o *©|g*v % 1 © 

tt3#foicovvc©ft77>r/<i o©3tttiisst±, zfth 

*i<fct?e z75"ln]©ff-273lp]i:*§o CCOJ:^^ 31£77 

i o tjt*»K2 1 to^wsni^ttv « i ©* 
[0075] $/c, 7t77-rAi otmm2 1 fc© 

^Iif4, Jt77>f^l03Wfe«2 5Ji:tt$*)atraS*t 
ST*tS©T\ SlftSWiS2©^Jfi^Slfe:^5)t^ 

[ 0 0 7 6 ] * 3 ©*M^ST't4, 0 4 fcS Lfc 
*5t, Jt77-T^ 1 0(4, 7t^&S§2 l©)tt«^lRlt 
»LTftSyT*ES?nT^Tt<I:i\ c©«^t,, ft 

*»»gfi2o©±ffiic*jttsays2 5©fi)ffi*, jt» 
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[0 0 7 7] $2©£M»&37^&$ig 

£tB&-f5<, @7fCt5lj-§77-r^yhSl 4© 10 

BflLUfeK-o^TmfltZo S£sti, #©<fc9£ftg 
?n§ 0 tc77^1 0©W£r, 7c#$Sgg&2 0 
©±®^P.^SSS2 l©(f^*7?©ffid%h % ft77 
^/M oa^»2 5Ui*9i&tf&S£t £-T*i:» g 
2sH, r>h©if£, 

s=(r/sin2|S)- ( (h-t) /s i n2a! 

- (t/t a n a) 

t%%o $fc, ftfiafe<fctf/Jtf#£4 5* ©«3\ 
Ssfi, 

s = r - h 20 
£&3o ft77^1 OH, f(Dl2(DiSffll 2© 

mmti\ c ©i ? fcfw^nfcs* s /stw^in? 

5o r<h©it£H, ^T'iMWtSo 
[0 0 7 8] S2©3gjfiJg8gtPait, ^77^ 
1 OH, %£ttR£&2 0 fcfflg^fc-etffrfcftSo 

tfcfc>$, feS8o©®8 nc, T^^yhffii 4t 
^WafiKSfi 2 0 ©HI l ©±Sltffi 2 4 <D9t& g £ 
£, Zfa^iSHcot^fr-frS;: t t)|W|-¥ffi±fc- 

nnftc, ft77f ^1 OH, £7?t2 5fcB3: 30 

[00 7 9] CCT\ #77^1 (Hi, 7^^^>h 
ffil 4fc±E$l«gfc*ra-mhfc-a;£tf.5i:* 

OH, *»2 5{cH$9iiCy«fc"5fcSfi?n5fc, 3t7 
7Y/S1 OQXtt£ft0XftMtt^j:&.& D tJ£o 
T, ^77^/^1 0©Xttfc<fctfZM©&£|R|Ko^T 
©3KWaStt^Si:4So $ 1 <D%mmtz 

tsvx&Bxhvit. x$&, ziu^tfe z^[pi©h-3 

^|S]tO^T©^7 7^^1 0^«illt 8z7j|p] 40 

[0 0 8 0] Ma©mW7«; r > h Z&ftt L 
T, ft77^1 0©^2©^SI>f®l 2{C, 77>T* 

ymi 4*W5ns«i^ufc, -fi, r<h©i 

77-r^>hffi{i^#KSSSlS2 0ffl!j{c^t6n 
5o c©*i£©ft2sB, 

s= (h/sin2a) - {(r-t)/sin2 0) 

- (t/t a n p) 

t&Z> 0 ftfiafeJ;tf/Stfftfc4 5° ©*t£B, 

s = h - r 50 
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£&3o mmmm oh, ^i©^jgi^®2 4©5t 
Bawsns. %2<DmmBMtmm^ it 

174 1 OH, 2 0 £.{ug£fc>-e#'fTfc 

tlS. &M8 0©ffi8 1 tC; %!74* 1 0 

©£2©£KI*ffil 2©&Oi:, Jt»»»S«2 0K 
mibfttcl.iiTyJ *y\*ffi£%, ZHfi^lfiJtot^ 

77^1 0B, &»2 5fcH3:9&tf<fc3fcEBSft 
§ 0 C©cfc9t<:, r <h©if£&CO^Tt>, %17^^ 

[00 8 1] ($4<D»1) Hi Hi, *HiE©2t 
4 ©HM^C^S^g^ig^^-rilT-SSo £*5, 
Hi Hi, Sl»ll«lfflt^§. WT, H 
1 l£#!£LT, %4<DmffiBMlc-o^TmWt2> 0 
[0 0 8 2] HI lfcfc^T, %4<DMimmz{&Z>ft 

{<:, 7&SWS1S3 0 i:¥iijiSSS^4 0 i:£ii2raL 
fetors. ^©^SSMIKfc^T, WH<DMMB 

[0083] *fc % ft#&&3£3 o t^immmm 

4 0 fcfc^^TSttB-rSo H 1 1 (cfc^T, Tt^ffii^S 

&30& ^i©*S6^it^5^^«jitcfig^e.n 
ftt>%, )t^ssss3 0H, *o±apt»tt&nfc«f 

iSJe«ttO)ISiKK3 1 )tt#»8S3 1 «W»)Hty^ 
7 7^13 2^^7 7713 3^^11^X1^0 
*»»B»R3 0H:, *©JBI»* t iBH6fc*y h*tu ^ 
afctT*304R»iii3 4*fi*r^So C©3!3© 
^S»ffi3 4tt, )t»«K3 l©7fefi^lRl^S¥tcLT 
ftfiBT'Av h£ftt*5D, CeT'H, a -4 5° 

4*SVI43 4ttt, ¥MiilSMM4 0#7.^7^U 

^i^«^©^mxs^, 3t»*gp»Sji/s»-r 

*Wtt*^rLTV^«o ^LT, m3©±Sffi3 4(i, 
3t*attS2 l i:3te#^SS3 l t&B&tZ&oK* ¥S 
ilS£atR4 0^/>LT, ^ 1 ©^Slffi2 4 
n§„ 7^^ESSffi3 0H, mi©±^E2 

[0 0 8 4] ^C, ^4©^M»^tt§, Km<Dfc 

mcD^xmmtZo hi it*^T, *7r^i o 

fcAWSti37 1 l*e»LTtfc3t»L Hi, ^2© 
±EitiSl 2T'^SItt§o ^-©^ «Llti, ^7 
yKl 3^g*M7 0i:^77Hl2 2t«aBiU 
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mm2 1 ©sg i <o±s.m2 a kaw-t*. ft 

ttL 1 & $ 1 ©£Kft®2 4 fc»3©±fiWiB3 4 

oHtR^enfc, ^Miissiti4 ofcioTiMsrr 
§o Tt^L i a, *mmmmA ot?±s 

«4o*jiigi,^si«K3 ite»r*)fc«L3i:t» 
tt-r*. 

coo8 5] l<d&7\z, $ i <o$&eemc.%* 3 it3&& 
mmm^nx^kftwmmm o<D±mmm 
mm&&2 o mtmxm-vttsiztizm io 

Cffli©**K8£&3 0 fc, ^lii§yg^l4 0 fc* 
COO 8 6] ??»{c, %4 0^M9gflBK:ft«%e^ffii 
7Y;l/2£^§LTfc<fcl\, C©i£g$Hi7<f/l/*{i, 

«, can msa i <DK%i<Dfrmm#z>i&mtR 

ftML2lCftMT3«, ■rfcfcS, 3ftfMS§3 ltlt & 

*a io**«L3i:LTe«*ti. fmmzuz 

ti\ MSA mtt©}tSL2tf£»Sn3Cfcfcft3o 
[0 0 8 7] c©«J;9t % » 1 ©»MflBSgK:ffi3ttJS£ 
SnT^fcftSfifcKSfi 2 0 ©££fffi£*ij 

I^C$S©7te*fMBgJ£3 0^ mSMllhZt* 

[0 0 8 8] W&X\t, ®L%ftm.74)WtLT 30 

Ttl^U S$M$7^/l/?£3i^i$sMfiili®7 

[0 0 8 9] ELL £4 0£flWB8fcft*ft*SS«igfc 
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